and the Carnegie Institution. These interactions are further enhanced through collaborations with industrial partners.
throughput expression profiling experiments of tissues actively synthesizing cell walls, and detailed characterization of cell-wall-related enzymatic processes. In order to manage this information, several plant cell-wall-related databases have been set up. The review article by provides an overview of these different databases and the nature of the information that can be obtained. The article by describes a novel enzyme-based process for the synthesis of unlabeled and radiolabeled hydroxycinnamate-CoA precursors. The use of these compounds will facilitate kinetic studies of enzymes involved in the biosynthesis of the cell wall polymer lignin and other phenolic compounds.
Since plants are sessile organisms, plant cell walls have evolved to provide physical strength and to withstand degradation-this is one of the reasons wood is such an attractive construction material. Consequently, the most challenging aspect of biomass utilization for the production of energy and chemicals is the deconstruction of the cell wall into its individual major components-cellulose, hemicellulosic polysaccharides, and lignin. A commonly employed strategy is the use of thermo-chemical pretreatments: high-pressure, high-temperature incubations of the biomass, often in corrosive chemicals. Along with the cost of cellulolytic enzymes that can liberate fermentable sugars from the biomass, the pretreatment thus represents a major cost of cellulosic biofuels. Incubation of biomass in certain ionic liquids-salts that are present in liquid form at room temperature-has been shown to result in the dissolution of the cell wall. With the addition of non-ionic solvents, individual cell wall components can be isolated through extraction or precipitation. The article by describes the recovery of sugars from biomass dissolved in the ionic liquid 1-ethyl-3-methylimidazolium acetate ([C2mim] [OAc]) with two different boronates in varying concentrations. The article by explores the effects of this same ionic liquid on switchgrass biomass. The change in conversion efficiency of the biomass as a function of incubation time and temperature was investigated and shown to be correlated with an increase in surface area of the biomass. As long as ionic liquids can be recovered efficiently, this pretreatment strategy has the potential to become an attractive alternative to the thermo-chemical pretreatments.
As mentioned above, the cost of cellulolytic enzymes represents a major cost in the production of cellulosic biofuels. At the moment the majority of enzymes used to depolymerize cellulose are derived from white rot fungi, such as Trichoderma reesei (anamorph of Hypocrea jecorina). There are, however, many other organisms that can degrade biomass and these organisms may be excellent sources of cellulose-as well as lignin-degrading enzymes. These biomass-degrading organisms are often present in complex microbial communities in which synergistic or symbiotic relationships exist. A metagenomic approach can be used to identify genes encoding potentially novel enzymes involved in biomass decomposition. This approach relies on high-throughput sequencing of DNA isolated from a community of organisms. The article by describes some of the challenges associated with this approach, as applied to microbial communities isolated from soil samples collected in a tropical rain forest in Puerto Rico. These authors have demonstrated that the process can be streamlined considerably with the use of cultures that represent a subset of the original species.
Together these articles show the diversity and excellence of the research at JBEI. This special issue would not have materialized without the participation of the reviewers who evaluated the manuscripts, often under very tight deadlines, and the editorial staff at Springer, especially Shiela Gonzales Flores. The cover images were provided by Kryshna Aviña at JBEI.
